Introduction
The pavement unevenness is the main source of kinematic excitation of the vehicle. Their significant effect on the size of the contact forces is between the pavement and vehicle. This is the reason to deal with. The successful resolution of the problem usually consists of theoretical and experimental solution. The theoretical solution is based on the FEM. FEM has been mostly used since computers calculation started as one of the possible way to find solution on systems of differential equations. In this case, the vehicle moved on the pavement and overcome obstacle among nonstationary dynamic actions. These actions are described by the following differential equation:
where [M] , [C] and [K] are mass, damping and stiffness matrices. This describes the spatial properties of the vehicle, pavement and obstacle. Newmark's method is widely used to do dynamic numerical simulation that was decided to use for solution of equations per time. This method is called implicit, because the solution at time t + Δt is not explicitly determined by the state at time t. The relations between displacement, velocity and acceleration are governed by the following equations:
As a result, the time is also discredited and the solution is given in a form of the functional values. It is also included for all defined geometrical points in every time step. The different value for the time step affects the quality of the obtained results. It is very important to choose the right value of the time step.
In the article, a numerical 2D model of the vehicle as well as pavement and obstacle are created using computer software ADINA [1] . The computer software ADINA offers all options that are in demand. It offers the determination of contact pairs between the elements of vehicle that ensured the interaction between the pavement and the vehicle. Contact pairs are defined as target elements and contact elements in the computer software ADINA. The overall system is shown in the Fig. 1 .
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Numerical model of vehicle
The important part of simulation is to choose the appropriate model of vehicle. Model has to be represented with appropriate mathematical formulation. Half-part model are usually preferred and used for 2D analysis as a combination of mass, spring and beam elements. This discrete model of the vehicle with finite degrees of freedom makes solution easier from the mathematical point of view. This assumption changes partial differential equations to the ordinary differential equations. Half part model of lorry T-815 (Fig. 2) is used in this article. The main characteristic of the half part model is defined by the three diagonal matrices. They are the mass {m}, stiffness {k i } and damping {b i } matrices, which contain experimentally measured values [4] . ).
Natural frequencies determined as a result of the experiment are consistent with the calculating natural frequencies. {f} = {f (1) ; f (2) ; f (3) ; f (4) ; f (5) } = {1.13; 1.45; 8.89; 10.91; 11.71} (Hz).
The model of pavement with obstacle
The obstacle is defined on a surface of pavement. The pavement and the obstacle are modelled as a rigid surface. The pavement is composed with the surface for an acceleration (15 m), the obstacle (1.2 m) and a surface for breaking (15 m) (Fig. 3) . Shape of the obstacle is similar to the shapes that are recommended for a dynamic test of bridges. This shape is also identical with retarders on the pavement.
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where: h 0 = 0.06 m, 2 x l 0 =0.940 m, (Fig. 4) . 
Results
The vehicle passes across the obstacle in a constant speed during the all simulation. The speeds were 10, 15 and 20 m.s -1 . The deflections on three parts of vehicle are monitored, namely centre of gravity, front axle and rear axle (Fig. 5) . (Fig. 6) , a front axle (Fig. 7) and a rear axle (Fig. 8) . 
Conclusions
The article shows that the use of FEM can give good results for numerical analysis of the problem. The results of simulations also reveal the variations of amplitudes of deflection in 
